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DETAILED ACTION 



Claim Objections 



Claim 1 1 is objected to because of the following informalities: 



In claim 11, line 3, the phrase "an inputs" should be changed to "and inputs. 



In claim 11, line 5, the word "forth" should be changed to "fourth. 



Appropriate correction is required. 



Claim Rejections - 35 USC §102 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

3. Claims 11, 13, and 14 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nagahori et al. (US 5,896,213 A). 

Regarding claim 1 1, Nagahori et al. disclose an optical transmission system (Figure 2) 
comprising: 

a main unit (central office 1) which inputs a first electric signal and outputs a plurality of 
first optical signals, and inputs a second optical signal and outputs a second electric signal 
(column 1, lines 34-50); 

a plurality of sub units (including ONUs 1 1 and 12), each of which inputs one of the 
plurality of first optical signals from the main unit and outputs a third electric signal, and inputs a 
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fourth electric signal and provides the second optical signal to the main unit (column 1, lines 51- 
53); and 

a plurality of optical fibers (including optical transmission lines 51 and 52), each of 
which connects the main unit and the plurality of sub units. 

Examiner notes that Nagahori et al. disclose that the main unit 1 inputs a first electric 
signal since it would be well understood in the art that the optical transmitters they disclose (part 
of elements 71, 72, and 2, for example) would by definition convert first electric input signals 
into corresponding first optical output signals (in this case, the optical signals output onto fibers 
51 and 52 toward the sub units 1 1 and 12, for example). Likewise, Nagahori et al. disclose that 
the main unit outputs a second electrical signal since the optical receivers they disclose (part of 
elements 71, 72, and 2) would by definition convert optical input signals (the "second" optical 
signals input from fibers 51 and 52, for example) into corresponding second electric output 
signals. 

Furthermore, Nagahori et al disclose that sub units 1 1 and 12 each include optical 
transmitters and receivers and again by definition, the sub units therefore output and input third 
and fourth electric signals corresponding to the first and second optical signals transmitted 
bidirectionally on fibers 51 and 52. 

Further regarding claim 11, Nagahori et al. disclose that the main unit 1 comprises: 

an electro-optical converter (the transmitter portion of one of optical transmitter-receivers 
71 or 72, for example) which inputs the first electric signal and converts the first electric signal 
to a first optical signal; 

a coupler unit comprising: 
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a first optical coupler (splitter 3) which divides the first optical signal into a 
plurality of first optical signals; 

a plurality of input/output ports (the ports connected to the plurality of fibers such 
as 51 and 52), each of which outputs one of the plurality of first optical signals divided by the 
first optical coupled to one of the sub units through one of the optical fibers and inputs the 
second optical signal from one of the sub units through one of the optical fibers; 

an output port which outputs the second optical signal (i.e., one of the outputs of 
the wavelength multiplexing and demultiplexing circuit 7); and 

a second optical coupler (i.e., the wavelength multiplexing and demultiplexing 
circuit 7), provided between the electro-optical converter and the first optical coupler, which 
provides the first optical signal to the input/output ports and the second optical signal to the 
output port; 

an opto-electric converter (the receiver portion of one of optical transmitter-receivers 71 
or 72, for example) which converts the second optical signal output from the output port to a 
second electric signal; and 

an electric signal output terminal which outputs the second electric signal. 

Examiner notes that Nagahori et al. do not explicitly show in Figure 2 an electric signal 
output terminal which outputs the second electric signal. However, Nagahori et al. clearly 
disclose that the main unit does output a second electric signal via a receiver part of one of the 
optical transmitter-receiver elements, and it would be well understood that such a receiver would 
inherently include an electric signal output terminal in order to send that electric signal to further 
elements in the system so a user can actually receive/interpret the communicated data. 
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Regarding claim 13, Nagahori et al. disclose that the second optical coupler is provided 
between the electro-optical converter and the first optical coupler (Figure 2 shows how the 
second optical coupler 7 is located between the optical transmitter-receiver units 71 and 72 and 
the splitter 3); 

the first optical coupler (splitter 3) further multiplexes a plurality of the second optical 
signals and provides the second optical signal to the second optical coupler; and 

the second optical coupler provides the first optical signal input from the electro-optical 
converter to the first optical coupler and provides the second optical signal multiplexed by the 
first optical coupler to the output port. 

Examiner notes that the system disclosed by Nagahori et al. is bidirectional, and the 
second optical coupler 7 provides signals from the transmitters in the central office toward the 
receivers in the sub units as well as provides signals from the transmitters in the sub units to the 
receivers in the central office. 

Regarding claim 14, Nagahori et al. disclose that the second optical coupler 7 is a 
wavelength division multiplex optical coupler that selects an optical signal, a wavelength of 
which has a prescribed relationship with a wavelength of the second optical coupler and outputs 
the selected optical signal to the output port. The wavelength multiplexing and demultiplexing 
circuit 7 disclosed by Nagahori et al. demultiplexes a multiplexed optical signal and would 
therefore select an optical signal of a selected wavelength to an output port and one of the 
transmitter-receiver elements 71 or 72, for example. 
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Claim Rejections - 35 USC §103 



4. 



The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagahori et al. in 
view of Ishikawa (US 5,936,753 A) and Takagi (US 5,159,479 A). 

Regarding claim 15, Nagahori et al. disclose that the sub unit (ONU 1 1, for example) 
further comprises: 

a sub unit input/output terminal (i.e., the port connecting the fiber51 to the ONU 1 1) into 
which inputs the first optical signal from the main unit through the optical fiber; 

an opto-electric converter (the transmitter part of optical transmitter-receiver 31 or 41, for 
example) which inputs the first optical signal and converts the first optical signal to the third 
electric signal; and 

an electro-optical converter (the receiver part of optical transmitter-receiver 3 1 or 41, for 
example) which converts the fourth electric signal to the second optical signal. 

Nagahori et al. do not explicitly disclose a wavelength division multiplex optical coupler 
in the sub unit, but they do disclose that the optical transmitter-receiver 41 in the sub unit may 
process wavelength division multiplexed signals. Furthermore, wavelength division multiplexing 
is generally well known in the art as a way to distinguish between multiple signals sharing the 
same transmission line, and Ishikawa in particular teaches a sub unit (Figure 1, element 200(1)) 
in a similar optical communication system, including a wavelength division multiplexer for 
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providing a first optical signal from a fiber 36(1) to an opto-electric converter 38 and for 
providing a second optical signal from the sub unit to the fiber. 

It would have been obvious to a person of ordinary skill in the art to specifically include a 
wavelength division multiplexing coupler as taught by Ishikawa in the sub unit of the system 
disclosed by Nagahori et al. as a way to properly separate the incoming and outgoing signals that 
share the optical fiber. Again, Nagahori et al. already disclose that the sub unit may process 
wavelength division multiplexed signals, and one in the art would have been particularly 
motivated to combine the coupler taught by Ishikawa with the sub unit disclosed by Nagahori et 
al. simply in order to properly recover the multiplexed signals. 

Further regarding claim 15, Nagahori et al. disclose that electrical signals are input to and 
output from the sub units (since the optical transmitter-receiver elements located in the sub units 
necessarily convert electric signals into optical ones and vice versa), but they do not specifically 
disclose an antenna. However, it is well known in the art that antennas may be used to 
communicate electrical signals between remote units, and Takagi specifically teaches that 
electric signals converted from optical ones may be further transmitted to other elements via an 
antenna (Figure 2). Takagi also teaches that an antenna may be used to receive an electric signal, 
which is then converted into an optical signal. It would have been obvious to a person of 
ordinary skill in the art to provide an antenna as taught by Takagi in the system disclosed by 
Nagahori et al. as a way to further transmit the electrical signals to and from the electrical 
domain in the system. One in the art would have been particularly motivated to include antennas 
in order to extend the range of the communications across different types of devices (i.e., such as 
known wireless radio-frequency devices) as suggested by Takagi. 
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6. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagahori et al. in 
view of Korkowski et al. (US 5,432,875 A). 

Regarding claim 16, Nagahori et al. do not specifically disclose that each of the 
input/output ports and the output port has an optical connector adapter that detachably mounts an 
optical fiber. However, Nagahori et al. do disclose the use of optical fiber to connect elements in 
their system, and it is common knowledge in the art that optical connectors may be used to 
properly attach optical signal ports to fibers, as Korkowski et al. in particular illustrates (Figures 
1 and 2; column 1, lines 1 1-40). It would have been obvious to a person of ordinary skill in the 
art to include well known connector adaptors such as shown by Korkowski et al. in the ports of 
the system disclosed by Naghori et al. simply in order to provide a secure connection between 
the fiber and elements in the system. One in the art would have been particularly motivated to 
provide such connector adaptors in the system disclosed by Nagahori et al. in order to allow the 
elements to be easily detached or reattached as necessary in the event of an equipment failure. 

7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagahori et al. in 
view of Li (US 5,926,298 A). 

Regarding claim 17, Nagahori et al. do not specifically disclose that the coupler unit is 
constituted monolithically on a circuit board. However, integrated optical couplers are well 
known in the art, and Li in particular teach several embodiments of integrated coupler units 
similar to the one already disclosed by Nagahori et al., including first and second optical 
couplers and input and output ports (Figures 6 and 7, for example). It would have been obvious 
to a person of ordinary skill in the art to provide a coupler unit constituted monolithically on a 
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circuit board such as taught by Li as the coupler unit already disclosed by Nagahori et al. in order 
to manufacture the unit more compactly and at a low cost (Li, column 3, lines 54-65). 

Allowable Subject Matter 

8. Claim 12 is allowed. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1 1 and 13-16 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Y. Leung whose telephone number is 703-605-1 186. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 703-305-4729. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4700. 



